Introduction
============

Dengue is the most prevalent viral disease transmitted by mosquitoes, producing clinical illness in 96 million cases annually.[@B1] Most of the dengue virus infections are symptomatic and can present with a wide range of clinical manifestations, from mild febrile illness to life-threatening dengue shock syndrome.[@B2] Aside from systemic manifestations, variable cardiac complications have been reported including atrioventricular conduction disorders, supraventricular arrhythmias, myocarditis, and cardiogenic shock. We report this unusual case of complete heart block secondary to dengue hemorrhagic fever (DHF) and discuss the implications of cardiac complications in dengue patients, understanding of which is essential in improving morbidity and mortality.

Case
====

A 31-year-old female presented to the Emergency Department of Mount Sinai St. Luke\'s and Mount Sinai Roosevelt Hospitals with low grade fever, headaches, arthralgia/myalgia, and fatigue one day after returning from a trip to Brazil. The patient denied any significant past medical problems, sick contacts, illicit drug abuse, or any family history of cardiovascular diseases. Upon arrival, she was febrile to 38.5℃, tachycardiac with the heart rate 110/min, respiratory rate 20/min, and blood pressure of 110/70 mmHg. Physical examination was notable for maculopapular rash on all extremities and a positive tourniquet test.

On laboratory evaluation, her white cell count was 10.7×10^9^/L (4-11×10^9^/L) with 72% polymorphonuclear cells, hemoglobin 14 g/dL (12.5-14.5 g/dL in females), hematocrit 41.7% (35-45%), platelet count 28.0×10^9^/L (150-400×10^9^/L), prothrombin time 10.2 s (control, 10.6 s), and activated partial thromboplastin time was 71.4 s (control, 30.2 s). A hepatic panel revealed elevated levels of aspartate aminotransferase to 1810 IU/L (\<40 IU/L), alanine transaminase 1280 IU/L (\<40 IU/L), alkaline phosphatase to 750 IU/L (\<150 IU/L) and a decreased albumin level to 2.3 g/dL (\>4 g/dL). On serology, dengue virus specific IgM antibodies were positive and the IgG titer during active infection in our subject was 1:1160. In our patient, electrocardiogram was normal at the time of initial presentation with no ST-T wave abnormalities ([Fig. 1](#F1){ref-type="fig"}) and troponins were indeterminate. A chest radiograph showed a moderate right pleural effusion and normal cardiac silhouette. History and physical examination did not suggest congestive heart failure. Thereby, diagnosis of DHF was made, based on the findings of fever, thrombocytopenia, pleural effusion, and bleeding tendency (positive tourniquet sign).

Subsequently, aggressive intravenous fluid resuscitation with isotonic saline was initiated. Follow-up chest X-ray was performed the next day, which did not show worsening of the pleural effusion. The patient remained hemodynamically stable and showed an increased platelet count to 66.2×10^9^/L. On the third day of admission, she had a syncopal episode while walking. Initially, there was a concern of progression of DHF to dengue shock syndrome, but her vitals were stable. Physical examination was unchanged and no electrolyte abnormality was observed. The electrocardiogram revealed a third degree heart block ([Fig. 2](#F2){ref-type="fig"}). She was transferred to the cardiac care unit for close monitoring. On the fifth day of hospital admission, the patient became unresponsive with no pulse, a code blue was called and cardiopulmonary resuscitation (CPR) was initiated. The cardiac monitor showed polymorphic ventricular tachycardia with a run of torsade ([Fig. 3](#F3){ref-type="fig"}). During torsade de pointes, a laboratory evaluation revealed potassium 3.8 mmol/L (3.5-5.1 mmol/L), magnesium 1.9 mmol/L (1.6-2.3 mmol/L), and calcium 8.5 mg/dL (8.4-10.3 mg/dL). Furthermore, none of the QTc interval prolonging drugs were administered at torsade de pointes. A return of spontaneous circulation (ROSC) was achieved after three cycles of CPR including defibrillation, administration of epinephrine and intravenous (IV) magnesium. After ROSC, the patient was hypotensive to 70\'s/40\'s, so she was started on an IV infusion of dopamine, and a temporary, trans-venous, atrial sensed ventricular pacemaker was placed ([Fig. 4](#F4){ref-type="fig"}). On day six of admission, the patient started recovering and was titrated off the dopamine drip. Transthoracic echocardiography demonstrated a normal ejection fraction with no wall motion or valvular abnormality. On day seven, she reverted back to normal sinus rhythm. After close monitoring for 24 hours, the trans-venous pacemaker was removed. The patient remained afebrile, her platelet count improved to \>100000/L and the right sided pleural effusion started to resolve on follow-up chest X-rays. Thereafter, no further syncopal episodes were noted and her blood pressure was stable with good peripheral perfusion. She received a total of five liters of isotonic saline in this hospital admission.

Blood cultures were negative for bacterial growth. A reverse transcriptase-polymerase chain reaction was positive for dengue virus serotype 2 (DENV-2). Clinically, the patient improved significantly and refused further coronary angiographic investigations. Subsequently, she was discharged from the hospital with cardiology follow-up appointments.

Discussion
==========

Like many viral diseases, dengue virus has a predilection to affect the cardiovascular system which may not always be benign and can increase morbidity and mortality. Cardiac involvement can be asymptomatic.[@B3] or can present with bradycardia,[@B4] atrial fibrillation,[@B5] Mobitz type II second degree heart block,[@B6] and transient ventricular arrhythmia[@B7] or with acute pulmonary edema and cardiogenic shock due to severe myocardial cell damage with left ventricular failure.[@B8][@B9] These symptoms can occur in the febrile phase of the disease or during the resolution phase. But, regardless of the phase, myocardial compromise is more severe in DHF and dengue shock syndrome (DSS) as compared to dengue fever.[@B10]

Previously, DENV-2 and DENV-3 are reported to be the causative serotypes in patients with cardiac complications.[@B3] Our patient had DENV-2 serotype as well. Agarwal et al.[@B11] reported that only 1 out of 206 patients experienced cardiac symptoms after complete cardiovascular evaluation. Wali et al.[@B12] demonstrated that 70% of 17 patients with DHF/DSS who underwent myocardial scintigraphic studies suffered diffuse left ventricular hypokinesis with a mean ejection fraction of 40%. A report from Sri Lanka showed that 62.5% of 120 adults with dengue fever had associated abnormalities in respective electrocardiograms.[@B8] It can be safely assumed that cardiovascular complications of DF are under-diagnosed because they are mild and reversible in most of the cases without the need for further intervention.

Our case demonstrates one of the rare yet fatal complications, complete heart block secondary to DHF. Unlike previously reported cases in the literature, a complete heart block in our patient was not preceded by bradycardia or first degree heart block.[@B13][@B14] Bradycardia is commonly observed in the convalescence phase due to predominant parasympathetic activity. It can potentially proceed to other arrhythmias including complete heart block. This rare finding in our case demonstrates that physicians, particularly in tropical and sub-tropical areas, should closely monitor patients with DHF for any cardiovascular compromise which can be an initial indicator of more severe problems ranging from arrhythmias to fulminant myocarditis.[@B15]

From the pathophysiological standpoint, viral tropism towards cardiac muscle causes myocarditis. The resultant cytokine storm causes the inflammation which can damage the heart structurally and functionally, making it a substrate for arrhythmias.[@B16] Furthermore, owing to low levels of platelets, there remains a bleeding tendency in or near the sinoatrial or atrioventricular node that can lead to conduction abnormalities and arrhythmias. Transient abnormalities can occur due to altered autonomic tone, adenosine metabolism, and electrolyte abnormalities. These electrolyte abnormalities include low serum levels of calcium, sodium, and potassium. Hypocalcaemia, as noted in our patient, has been commonly seen in DHF even after correction for low albumin levels due to leakage into the third space. It can lengthen the ST segment and prolong the QT interval posing a risk for atrial and ventricular arrhythmias including Torsade de pointes.[@B17] Hyponatremia is also common in dengue virus infections due to salt deficiencies, renal loss, redistribution into cells due to sodium-potassium pump dysfunction, and excess of water due to reduced renal excretion.[@B18] Hyponatremia associated conduction abnormalities include first degree, second degree, and even complete heart block.[@B19] Hypokalemia is hypothesized to be secondary to the redistribution of potassium into cells, renal loss secondary to renal tubular injury and/or catecholamine surge seen in the viral infections.[@B20] It causes an increase in resting membrane potential resulting in a prolonged duration of the action potential and refractory period, leading to the genesis of re-entrant arrhythmias. Increasing the threshold potential and automaticity is another mechanism by which hypokalemia may cause rhythm disturbances.[@B20]

In conclusion, early diagnosis of dengue hemorrhagic fever related cardiac complication is essential. Physicians should focus on ruling out other reversible causes of cardiac dysfunction with assessment and replenishing the electrolyte abnormalities before interventions like cardiac pacing are considered. Unnecessary invasive procedures, like permanent pacemaker placement, can be avoided if the transient nature of these possible cardiovascular complications is kept in mind and supportive care provided. Therefore, the morbidity and mortality associated with the invasive measures can be significantly decreased. These possible cardiovascular complications is kept in mind and supportive care provided, thus decreasing the morbidity and mortality associated with invasive measures. However, definite recommendations and management protocols are warranted in order to help physicians diagnose, and manage these potential life-threatening complications associated with dengue hemorrhagic fever. Hence, this article recommends further studies to address this important aspect of care in the management of dengue hemorrhagic fever.
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